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(57) Abstract: A weight function is created according to an arbitrary 
bio-movement correction range set by a user and an inverse projection 
phase width (width in the view direction used for reconstruction) by 
considering the degree of the bio-movement and redundancy. By us- 
ing this weight function, an image reconstruction is performed. The 
bio-movement correction range is set as a correction angle width in- 
dex E expressingthe width guaranteed as a slope portion of the weight 
function. The inverse projection phase width (data width) is decided 
by considering the data redundancy, SN, time width (time resolution) 
contributing to the image. By deciding the weight according to these 
two parameters, it is possible to apply reconstruction of projection data 
of all the scan ranges in the reconstruction of the tomogram and prevent 
lowering of the data contribution ratio as well as reduce the bio-move- 
ment artifact, thereby obtaining a high-quality image. 
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if [M/2+ £ /2^F<M/2+ £ ] 

if [M/2+ £ ^F] 



[0043] ^(Dy<UUjU}^'—M.mM^m^^pi-t. W^i4)—^(8)^m\^^X. ^(3)T- 
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2n 
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0 
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Otherwise, 



(3) 



(4) 



a - 2ij + e-F 

0.- - 



0.. 

n = 2"-' 



(5) 



(6) 

(7) 
(8) 



^'""^F- e /2 



[0044] >}ii^:/m;i^^^»^'fbi-'5J:9 1-^ (3) ^miEU #«^(^m^M^i:-r 6^ 



[^10] 



Wpi0) = G ' ]NL\Ws^ 
NL{w) = 3^^ - 2w- 



f 9 



Its 



fF5 



r 6> 



(3-) 



(9) 



[0045] 



m^^m7RXJ^m8lZ.^iro^J:i^m7RXfm8Kio\,^X. (a), (b), (c)«^n-?:^ii 
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iimm(Dm'^^fhtcm^^m\^^^ztfj:<cTnmm^7h-S:y'—i$'^^t^:itt^x^ 
^^^^-/\-^m^nmi^y-<y^^m^^^S:\^xnmi^y^/^^^m^m\^{:^y'y^ 

[0047] /rf:*3jl^_L. IftB^Ufc^JfeO^f^^Tii. ^-?iJ1^tti:^^>ffi V NfcCT^«j;ioV ^xm 
^0-t:\ 'f-^^^mX.<'^m-t^fz}h\z.^(r^lL^m^^^^xmiE^^m!:W^^ 



wo 2005/077278 



22 



PCT/JP2005/002264 



/^^WPf— i^Si^T^— S^tt 
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w(e. 7)=o 

if [e <Po;t] 

w(e, 7) = (P77c+0)Wl/( £ n) 

if [PoTc ^ 0 <Pirc, £ >0] 

w(0. y)=0 

if [Po7t ^ 0 <Pi;r, e =0] 

w ( 0 , 7 ) =W1*V2*2/ £ 

if [Pi Tt ^ 0 <P2 7C + a 7t , £ >0, V1=0] 

w(0. 7 ) = ( ( 0 -Pi 7t ) * (Wl*4/ £ ) /2 7c ) +W1*V2*2/ e 

if [PiTt ^ 0 <?2n + a n, t >0,yi^Ol 

w(0, 7)=W1 

if [Pi;c ^ 0 <P2 7C + a TT, £ =0] 
w(0. 7) = ((e-P3 7i:-a 7c)*Wl/(£ 7i:))+W2 

if [P2 7u + a 71 ^ 0 <P3 7i: + a 7C, £ >0] 

w(0, 7)=W2 

if [PsTc + a 71: ^ 0 <P4 7i: + a 7c] 

w(0, 7) = ((P4 7c + a 7C-0)*Wl/(€ ;i:))+W2 

if [P4 7c + a7c^0<!P5 7i + a7C, f >o] 

w(0, 7)=Wl*V2*2/£ 

if [PsTt + a 7t ^ 0 <P6?c. £ >0,V1=0] 
w(0,7) = ((P6 7t-0)* (Wl*4/ £ ) /2 7t +W1*V2*2/ £ 

if [PsJC + a Jt ^ 0 <P6 7c, B >0, Vl^fcO] 

w(0. 7)=W1 

if [Psjc + a Jt ^ 0 <P6 7C, € =0] 

W(0. 7) = (P77C-0)Wl/(£ 7t) 

if [PCTT ^ 0 <P7;c, £ >0] 

w(0 , 7)=0 

if [PeTi: ^ 0 <P7 7C, £ =0] 

W(0, 7)=0 

if [P? 71: ^ 0 ] 
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Vl= £ -F+2(N-i) 

V2= € /2-Vl 

M=2N 

W1=1/2N 

W2=l/2 
W2=2*W1 

W2=(2*(M-F)+ £ )*W1/ £ +W1 



if [ £ ^0] 

if [ £ >0, F<M] 

if [ £ >0. M^F] 



if [ £ -F+2<N-i) >o] 



AA=-F 
BB=-F+ £ 
CC=M-F 
DD=M-F+ £ 
EE=F-M- £ 
FF=F-M 
GG=F- £ 
HH=F 
Po=AA 

Pi=BB if [F<M/2+£ /2] 

Pi=EE if [M/2+ £ /2^F<M/2+ e ] 

Pi=BB if [M/2+ £ ^F] 

P2=BB if [M/2+ £ /2^F<M/2+ £ ] 



P2=EE 

P2=CC 

P3=FF 

P3=CC 

P3=EE 

P4=CC 

P4=FF 
P4=DD 
P5=GG 
P5=DD 
P5=FF 
P6=GG 
P6=DD 
P6=GG 
P7=HH 



if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 
if 



:m/2+ £ ^F<M+ £ /2] 
:M+ £ /2^F] 
:M/2+ £ /2gF<M] 
:M^F<M+ £ /2] 
:M+ £ /2^F] 
:M/2+ £ /2^F<M] 
;M^F<M+€ /2] 

:m+ £ /2^f] 

;M/2+ £ /2^F<M/2+ f ] 
;m/2+ £ ^F<M+ £ /2] 
M+ £ /2^F] 
F<M/2+£ /2] 
M/2+ £ /2^F<M/2+ £ ] 
M/2+ £ ^F] 



wo 2005/077278 



26 



PCT/JP2005/002264 



[0055] 



\ In J 



r 



Wfi0,r) = G\NL 



Ws 



e-y 

lit 



Jj 



In 



J 



(1 0) 



Ws 



(e-Y 



In 



(1 0') 



J J 



[0054] HI 
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o C^T'M«M=2^-efc'9s N{42''"^'^F- £ /2<2''-T?fc^o ^(^J;5t-fi^lii^f±F 
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i^i67=":7;j-/uh^bT^^$nfcm^ffi V ^Ttiiv ^L. ^^^;',c<^:t)-;^^^--1f- 
^tnmh^^xh^o i.7!}^v^inhi-inmRxj^m^<D^^Mm\^tih(Dxh<iX. 

mi-t:LtihKmM^ti^h(DXi-i^j:^\ 

fcmmcmm^tifcmm^.mmn^^'L'ti.xFii^mmiz.^m.^tircmtii^tiit^ 

[0062] [v-^^— >a>'l] 

]S^S^<S:t@i|'S'i'>^-7=Vi^;^^F=i.i(c:@^U MIE^ ^iPi-f^^T'^yiJ';^ e ^o.o. 0.2 
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& (c) . (d) -ett^— >3^T— ^:77^h^s||^t::g^^Ufco 

[0063] l^— '>3:/2] 

[0064] [iX^:^— Ix— iXa^S] 

<^lf «^;^fe-C1i. Pi^SD^mtiLTV >5fc:fe^-v/3>'T— 5^:7ri5'hSrS]$iJ-e# 
[0065] [^1] 
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[33 %%ik-^2\z.mwL(DmmwL^^(Dnmm.-^m\^ii\f^x. 

Ttt-t^t^.o^ E ^(2F-i)(mb. £ #2F-2""^'°''")t7^<c^ct5{c:tS^^tv§r<b 

[5] ft*«2tcteiccoKffSS^^c^S«^;^fe(-*5i^T. 

[6] n^m2ictm(Dmmm§^m<Dnm!^:tfm\c:if6\, ^-c. 
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[12] ft (^fE^(^i'Tiiii^^<^s«^:^ifei-*^^ '■^> 
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vie 

w( 0 



w( d 



vie 



vie 



vie 



vie 



vie 



vie 



vie 



vie 



vie 



vie 



=0 



= (P7JC+0)Wl/( £ 7t) 



=0 



=W1*V2*2/ f 



=W1 



= ((e-P3;r)*Wl/(£ 7c))+W2 



=W2 



= ((P4n-0)*Wl/(£ jc))+W2 



if 



if 



if 



if 



if 



if 



if 



if 



if 



=W1*V2*2/ c 

if 

= ( (Pe 7C - 0 ) * (Wl*4/ £ ) /2 7c +W1*V2*2/ 

if 

=W1 

if 

= (P7 7t-0)Wl/(£ k) 

if 

=0 

if 

=0 

if 



. 0 < Po 7t J 






.Po 7C S 0 <Pl 7C , 




>0J 


.PoTc ^ 0 <Pi ;c , 




-OJ 


.Pi 7C ^ 0 <P2 ;C , 


£ 


>0, Vl-OJ 


' £ 

.Pi 7t ^ 0 <P2 7C , 




>0, V1=fOJ 


.Pi 7C S 0 <P2 7C , 


£ 


-oj 


.Pa 7C S 0 < Pa 7c , 


£ 


>0J 


.Pa 7C ^ 0 < P4 7C ^ 






.P4 7C ^ 0 <r5 71: , 


£ 


\ Al 

>0J 


.rs 7C ^ 0 <.r6 7C , 


£ 


A \7 1 — A1 


E 

.rs 7c ^ 0 <v re 7c , 


£ 


->U, V i ¥=UJ 


;P5 7C ^ 0 <P6 7i:, 


£ 


=0] 


;P6 7i: ^ 0 <P7 7C, 


£ 


>o] 


;P6 7C ^ 0 <P7 7C, 


£ 


=03 


[P? 7C ^ 0 ] 
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Vl= F -F+2^N"'^^ 

V J. C I ' ^ 


if [ 


f -F+2(N-i>)>0] 


V2= £ /2-Vl 










• 






£ ^0] 


W9=l /9 CN-1) 


if [ 




if [ 


e >0, F<M] 


W9= f 9* CM-F^ + p )*W1/ f +W1 


if [ 


£ >0, M^F] 








DD— c 






CC=M-r 






DD=M-F+ e 






EE=F-M- £ 






FF=F-M 






GG=F- € 






HH=F 






Po=AA 






Pi=BB 


11 L 


P<r'M/9+ c /9l 


Pi=EE 


11 I 


M/O-t- *■ /9<lP<r'M/9+ c 1 

.M/ Z+ f / j6 = r \ lYi/ t J 


Pi=BB 


-I -p f 
11 I 




F2=BB 


It 1 


'M/9+ c /9<F<M/2+ 1 


P2=EE 


-t -F I 
It 1 


"M/9+ c <P<'M+ f /9l 
.M/ £ ^ r \ in • t / t» J 


P2=CC 


-5 -F i 
11 1 


"M4- c /9<R1 

_IVIT^ t / ^ ^ r J 


P3=FF 


It 


£ / ^ = r \ ivij 


P3=CC 


-1 -F 
It 




P3=EE 


T -F 
11 


Liu ' f / ^ = r J 


P4=CC 


It 


rM/9+ c /9<R<rMl 


P4=FF 


-J -F 
11 


r\jf <! R" M4- c /9l 




if 


[M+ £ /2^F] 


P5=GG 


if 


rM/2+ p /2^F<M/2+ £ ] 


P5=DD 


if 


[M/2+£ ^F<M+£ /2] 


Ps=FF 


if 


[M+ £ /2^F] 


P6=GG 


if 


[F<M/2+ £ /23 


P6=DD 


if 


[M/2+ £ /2^F<M/2+£ ] 


P6=GG 


if 


[M/2+ £ ^F] 


P7=HH 
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w(0. y)=0 

if [0 <P0 7t] 

w(e. y)=(P7it+d)n/i E 7i) 

if [Pojc ^ 0 <Pi Jt. £ >0] 

. w(8, 7)=0 

if [POTC ^ e <Pl7t, £ =0] 

w ( e , y ) =W1*V2*2/ £ 

if [Pi 7C ^ 0 <P2 7t + a TC, £ >0, V1=0] 

w(0, 7) = ((0-Pi7c)*(Wl*4/£ )/2rt)+Wl*V2*2/ £ 

if [Pi 7C ^ 0 <P2 7t + a 71, £ >0, Vl:?tO] 

w(0 , -v)=Wl 

if [Pi Tc ^ 0 <P2 n + a 71. £ =0] 
w(0, -y) = ((0-P3 7c-a 7t)*ffl/(£ tc))+W2 

if [P2 7C + a 7C ^ 0 <P3 7t + a TZ , £ >0] 

w(0, v)=W2 

if [Ps 

w(0 , y ) = ((P4 7r + a 7i:-0 )*Wl/( £ ;t))+W2 

if [P47r + a 0 <P5:»t + a ?E, £ >0] 

w ( 0 , y ) =W1*V2*2/ £ 

if [PsTt + a ;c ^ 0 <P6re. £ >0, V1=0] 
w(0, y) = ((P67t-0)*(ffl*4/£ )/2 7c+Wl*V2*2/ £ 

if [Ps7c + tt Tt^e <Pe7c, £ >0, Vl^fcO] 

w(0. y)=Wl 

if CPs Jt + a?c^0<P6Jt, £ =0] 

w(0, y) = (P77c-0)Wl/(e n) 

if [PeTI ^ 0 <P7 7C, £ >0J 

w(0 , y )=0 

if LPeTZ ^ 0 <P7 7C, £ =0] 

w(0 . y )=0 

if [P7 7E ^ 0] 
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Vl= £ -F+2<N-i) if [ £ -F+2<N-i^ >0] 

V2= £ /2-Vl 

M=2N 

W1=1/2N 

W2=l/2<N-i) if [ £ ^0] 

W2=2*W1 if [ f >0> F<M] 

W2= (2* (M-F) + £ )*W1/ £ +W1 if [ £ >0, M^F] 



[14] 



AA=-F 




BB=-F+ £ 




CC=M-F 




DD=M-F+ £ 




EE=F-M- £ 




FF=F-M 




GG=F- e 




HH=F 




Po=AA 




Pi=BB 


if 


Pi=EE 


if 


Pi=BB 


if 


P2=BB 


if 


P2=EE 


if 


P2=CC 


if 


P3=FF 


if 


P3=CC 


if 


P3=EE 


if 


P4=CC 


if 


P4=FF 


if 


P4=DD 


if 


P5=GG 


if 


P5=DD 


if 


P5=FF 


if 


P6=GG 


if 


P6=DD 


if 


P6=GG 


if 


P7=HH 





[F<M/2+ £ /2] 

[M/2+£ /2^F<M/2+£ ] 

[M/2+ E ^F] 

[M/2+ £ /2^F<M/2+ £ ] 

[M/2+ £ ^F<M+ £ /2] 

[M+ £ /2^F] 

[M/2+E /2^F<M] 

[M^F<M+ £ /2] 

[M+£ /2^F3 

[M/2+ E /2^F<M] 

[M^F<M+ £ /2] 

[M+ £ /2^F] 

[M/2+ £ /2^F<M/2+£ ] 

[M/2+ £ ^F<M+ £ /2] 

[M+£ /2^F] 

[F<M/2+ £ /2] 

[M/2+ £ /2^F<M/2+£ ] 

[M/2+ £ ^F] 
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